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~\~Jkl:.1\..:.roJ' ~J)- ~U~Ij-;:S.?I~I~J1L:1I~Jl!...~~~~ 
lAi ,(~"-O.) 0~IJ (~,. 0') ~Jli ~ ~J.;JI Jbl:.lI.1......?1 j-:5)\ 
~ ;; ~\ 0..uIl,.,i . ~ ~ ~ ~ ~ jy !.S.;Jl ;.r ~ ~Js. ~ ;; ~\ Jkl:J.1 
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tJ:..~ ~1.J.k- A ~ oI,.;;L::.j l..a J.r1 u\.j~1 Transmission bandwidth j.i:J Jlk.; 
Q /~ ~ A ~ l:--iJ ~~, jA:J \ ..:2.-';~ ":J...lA..a 0~ 4;; )"LI JJ ,uL.;l~.-:.lI 
Power and data requirement~\.j~IJ olh.H u~~1 ~ ~lh J ul..l.>.:..:.....1 ~ 
. [V] ifU1.rJ.I1 iLb.;J ~J\tl ~1...uJ.l Lr' J5 ~~ JlA: Jl:J~J 
Disconnected cash ~I Jtll J.9J.j ~;, ~1 lh ~ i J3 ... - . " J 
J-i...u LS'} Net present value ~~I ~1 \. .l. 4-L...i d ~)a.ll oh I" flow approach 
- -J4)~ Present worth value (pW\l) 4.:j\SJ.1 ~u...1 d Q _ ;;1101 " .:.r.a )1 r:-S' Cash tlow J~ 
~ ~ -ii).-:~ (r) 01 ~ II1+r)..Lif J..u; 0'Y1.:.r.a 1)_~,I.:.r.a)I.:.r.a O? JJl>.LS.) ~I 
o.)U;, ~..JCapital Jill U"'i) Risk adjusted average cost J..wl;; >WI ~ :r 
: -! ~1511 4U-1 ~I ~ J Disconnect rate ~I J...w 
H 
PWV= L FKI (1 +r)K 
K = I 
~I 0i '\ ~·L~UlJ-It-.AJ\..lZ ~\Ih' ~ , ~ ~?,. ~ .. .r.. 1..Sr; . ~J 
~I ~..,:ili\}.A"'" \II ),~~ ':J4 J..> \II c::o 'j,' • yAl ,-:?~1 ~I J..v.... JI ~I.f-' • 
, ( ")r-'.J JJ41 J 
~J'il ~I uts:;. f, , 
r-Ull ~~; ~IJI ~ (f' JL.,a;':JI.;IJ ,) ~ ~ }:JI ~I ~# 
~ ~ 
Jk~ 0 y.!.~ r- ;;" J5 ~.; ~I ~ J ':11 JL.aJ'11 ~I? ~) ~4 0.) y.-)1 
.. <-
• I .':\.j .~. ~ L...p )II d.5:....!J1 uts:; ~u Jl::JL .. J p" l\. < .. 0'" 'T' yv- ~ yAl "J. ~...J ~ " .r.:-' .r 
. Jl.,ajl ~lpJ ~:r JL..a;1 )IJ.) 
: Jl;j\S WS01 W \11 4S:....!J1 ~ .l~\ . c t' f,. 
.. ...J. 'M u--:r-'~J 
T C = CT + CA. N " , 
CT = CTC. D.NT + 2. TT. NT 
CA = CCK. D. NA + 2. CL. NA 
~)~~,-?i0J-4~.J\j\~~I~\ = Tc:~i~ 
LS..ll1 o~ Jl.,aj'11 )IJ.l ~ ~ = CT 
0:J ,,';" .t\ jz5; ~\y Jl JL..a;~1 ~';A,..pJ ws:; = CA 
. rS jSJ J l.,ajpl;j jSJ ~ }11 ~ ".II 4.4..\.5:; = CC K 
.? ~4 dJLlI = D 
. ~).kll JL.a;)I1 ..:.;I~ ~1.:l..uJ1 = NA 
. JL,a;loL:.; j5J Jl,ajl a..o) ~~ J5 ws:; = CL 
o)b j5J) ~ J5J (~;) ~:f' Jl,a;':11 o)b ~ = eTC 
(CI\.S:.j;) ~:f' JL.a;'11 )1)..0 fll .)J.JJI = NT 
, ~:f' J\..,ajl oJb j5J ~:f' J\..,aj'll oJb ~4.:~  = IT 
4....:J.;J1 ~l,J;,.llll.l.M- = N 
~ ~ '1 ~wllh 01 ~ :i;;b:JJ ~)I ~~ j.4- 11 t!.r~) ~~I 
. cfo1 c:.~yJJ J!..o\fl jJ-I ~~'1 ~l...w\j1 ~)Jl 
Terrestrial ~.; ~ I ~l...::-S.rJ1 ($.b- 'i WlSll ~u..1 ~I .,. r-t.; JJ0.4-
facility 
c.; I.5J. \ 41 LJ-I ~ I ~I~~I~ . ;1s::J\ t."; .. 
C,S.),....... JL.;) «($':'."...... J4.;) 
\\'\"o , 0 (Access link) J~"il ~J:.rJ 
(CC K) ~ / 'Qi.;; / 
Vo"\Vo , •• II J~l ~J ~4-i Js:l ~t!.ll ~\ 
(CL) oW \S0 (Link tennination) 
uLlI..:"I~ J~"i\ o)b ~ 
0,,\,A ,A (Long distance trunk) 'Q.wl 
(CTC) ~ / (Circuit) ;; ;b / 
W-' W;JJ~1 J ~ )I.,:.J\,;WI rl .. l>.- .. ~ ~ c,):J)- ~ ~1.):!..lZ 01 
: ~81 ~1"""pl?~J (r J ') 
J~l oW ,,,rr = 
, t :.;s- :i.!_H~.11 ~ Ld-I ~ 1) ~ /.k;. / ~:> .Y-'"" J 4-, , ,r 0 = 
. (uiy:...... 
rS - JlA;l at;.; rrvo \A = 
d.:~ /-O)b I~:;~ J4.J vo,,\VO = 
cl j o)b IrS /~:; JA-" Jlu O,A = 
NA 
CCK 
D.NA 
CL=TT 
CTC 
U. ~iJ High capacity ~L.Jl ~I .,:.JI~ ~.J 'J I ~ .,.:.II ,;IJ :; :;~ 01 
r--Uil ~ ~ ~I (NT) High density super group ~WI Ul!s:J1 ul~ USlA.H 
- ~ r ~ , [' i] (..A , t • 0 L .r.....L.Z) ~;'O ~1-' '1",- ". ~ .)...L.Z ~~ L;.-L.... ~I 
. '" "vro ~ f-~ y JL.,a;'.1I ~IJ:;:;..L.,s. J . (r)~) JJ~I ~ ~ 
: J81 Js-~ W5::J1 u'l:;~ ~ ~I o~ ~."...:J~ 
g)l.~x J)JI ~;:JI Jy6.l1 wWI JJ.I ~\s. ~~ 
"'(~) , ~ ,h.lJ (Circuits) ;IJ~ L~ ,....kJ1 
iAO' • , t • 'l'Vo ..,j ~I - f~..u, 
\\ioW t n" 'l'Vo L~~)I - ..,j ~\ 
'1'-04.'1' 
'" AV 
" 
..J,...J;-I - /,L....1.l1 
ooio. n~ \ 0 • ;;..l:!r. - "';4)1 
n~AAA '\"'. 'I' U· ......i.JUJI - ,..;4)1 
int ,- 'I' n 4!\ - ,..;4)\ 
AVln i\\ '1'\'\' ~J.LI- .~ 
~noA oli n, d~-~..u.1 
1'1"'- • 0'1" • H· ;;~f. - ~..u., 
\ 'I' - "'\- i • '\' '1". ..J~I - .!l~ 
i- i iA At tAr ~-~\..6.J1 
g'''A At on .~-~ 
IAVo- \ '\'0 , 0 • ,jl~ - 4,\ 
\ "'\- A' '1""1 A '\ - ;;I~-~I~ 
VA!' 0,,\ ,\- G4-:;I~ 
'\'11 o· H'o '\ - __ 4 ... Hla.ll - .1 ~ 
! ~. ~ ; ;'}b \ \ \ ~ Vi 0 :;~I.) i·,,· ~~')f\ 
. iJ"" ) j.r.1 r,. x " , = i t ~ t X V 0 i V 0 x r + , " ~ Vi 0 x 0 iA = CT 
iJ'" .) j ,r.L/' ' x in, VV ~ = , ~ r i x V 0 i V 0 x r + i r V 0 v, x "i 0 = CA 
, • ;-Ll. . ...r . .J 0 J ~ I 4 '1", t X <\, t 0 = "\ r 1 , VYA x ,r + r, t X ',' = TC 
. ;..t;....I.) W . iJ'" - .J 0..r-L <\. 0 Ji ~I..f-
c.r L:....-li ..,....a.l' ~ UJ.S:; • t , " 
~..u:11 ;~. a -ll ~1~ ~\;...a.lI.JW\'1 ~ ~ ~ ~ if~I..,-QJ\ i~ 0 ~ 
~ ~\ ; ~ ~ f /1 ~ ~ i\...G...:.....~J . i~ ~1 ~ ~) .;...\.b-o J 
) y.. ~~ ~~ Intelsat ..:,..LL:;\ Ji Arabsat ~:.A-ui J!-.a ~.J~1 ¥L:...a.l\.JL-.9~\ 
~ j> J~ t../' ~ .rJ i \J.>...::.....,\ 01 . u':J lJ-1 ~ ~I ;S .r> e:: ~Lt.::.U y lS ~ 
~IULS::;~.J (, ~.)~I •. :.AWI~ifL:...aJI~I~t)~.J 
Q\..k.;..J1 ~ Qy\~1 iL::->-l o,:ll:..),:;i ~ .J~I:.r.J Space segment ~1 a ~';H 
il~1 JI ,-?:J;':"'" (Grr) Or' ~ ii.;l~1 ~.):J /~)I ~ ii:J~j Jl.:J~J ~.)~I 
~\; Off ~ ~,~ ii.d~) ~ r'Jh::......101 Jl:J~.J d.A.ls:; Jii ~l..a.; ~~ 
. ~l.&;;\.:J / Satellite segment if~.rJ L...hj j>J ~;....u.s::;.re-~ 
,:;i ~I}I cr .G~ JL:J~.J . ~ ~ ~ }.JI ;.kJ.1 ~ ~ --4~ I~ 0i '11 
4b.J.I 4...i\..(; J ~ }:J 1 1.::.Jl,b.J.1 i ~t, :J..l&- Jy J Q * --:! ~ J~ '11 ~1 
. ~ jYlJI (~\:....aJI.r-iII) ~L..aA.lI 
'" . 41 if" }1 ~..wl tY ~ J 4 ".:; if~l.r-4Jl i~ ~ 01.1i:>. ~ L.a.;1 
TDMA/TA, SPADE, ~~.L,j J,.,1 ~J\.! L;,...:Z yJly:.: ~ Modulation technique 
• ~ ~ ) ~ ". oj ~i .)~~ TDMAff A J:.;1 .)~II..S.r:- ~II~J FDM/FM 
: ~l:JI ol)~'.J1 d'1) ~I oh ..l.:~J . d,oM JI ~I ~ pI j!f lA.JAJ 
.. .. " ... 5i-
ero ~ylll J1l:11 d ~ / ~~ t· = Off ~ iiy::o;S ~.;I ~ ~) ( \ 
:r.??I~I~~I}IJ~)(bJ.\ohJ 4 ~1~~,-?~ ))~ 
.u:.y, U~ QI~ ~.;I ~ ~ a..a..:11 ~J~10J.11 J!..o 1~ ~I 
. ~~~~ (~\O.)f - -}F-~~..Lo~ 
r-=GIT -! ~)Q~~;~?IJii~I~J)· \l~\YJ (~ 
. ~/~,) 
~..i --4->" ..,JI J • ; .. 1I ~1~ e:.i1yll) L~ 0 ~ ~llJ 0)""." ,all ~1)1 ~ (~ 
. I!J/~,:l 'A=Orr~ii~~)u~ 
C(N) = TC- SV + SC 
L-,.; i ~~ ~Ul L.J':Jl ~ Ul-> '11 ~I = ~ J .) _ J ( w ." C (N) :.J 1 ...!.....>-~ -
N \.A,).,ll. 
GS+SS = ifUI ~I iu=.; ~ = 
Ground segment ~ J ':J14..J:ail1 ~ = 
(~I:....a.ll r-4J1) ~l..AAJ1 ~l &i W£ = 
)_~\jl il~ ";} ;-~ ~ -j ~ }oj! ~I u.t.s:; J .r::-'.,..:II = 
.¥Ul 
ifL:.....cJ1 ."...;JI Wi ~ . f , Y , , 
~ J \II u\.b.J.\ ~ J .)..i&- J.s. ~ ifUI r-AJI ~ ~ 01 
sc 
as 
ss 
sv 
4 ~WI r-AJI ~ )b :; ~ J "1\ ~~I ,)~ .)b jl w.s:.; . J.:J :r l; ,.,s~ W 
Beam ~I U j->- ~ J ;; .11 ~IJ ~yl6.l\ WW";}\ u~l:--=->-)'I ~ ~~ 
J AJI..1...S ~~I..,--AJI ~ (0 r-i.; JJ~\ ~J . ifl:..,aj~~4 control 
~Ul )~\fl ~ JJ.LJ:.4 ~1.;L.......r'Y1 ~J . 4-P.;'YI ulh>.ll),.ls. 
. ['J ~ ).1a1I.;1..u.4 ~) 4J JJU,";}I ~J ~L.aAJ1 ~o.ll 
". f'" J 0~ (Sst£l:...4I\ ~ ~ ~ ~ J \j \ ..:,..\k...l\ .)J.&. 
'!"\Y o· - • 
1. 'I' f , .. - 0' 
v~'\' ""0>-\.\ 
"AA , > .. - .,..0 \ 
~ ~~ .;~i il~1 ~.;-Q; (i) r-i J J)~I J ~I J\......., \110i w 
.r-9 ~ ;:.S'i .r" '11 (. ~ ~ J ~I ~ ";} L.,a;1 ~ y:l (Ku-band) Ku ~ ~ ~ 
. ~\,j ~\ 4S.r- ~..u J.:>..lj if~ 
Y'V 
~1 ~ .) k-! L?y:-JI J~A.-!.-.7-II-, ~l;.-a.U '-' a a ~ ~ .J \r I ~ ~ ~ L-\r I 
: JL:Jl5 ~ (OS) ~ )~I 
GS = 1.~78 X N X au 
~ J ~\ .,;:.Jl..h>J.\ ~Js. = N: Ji ~ 
oJ.:>.I)1 ~.J~I~I~ =GU 
c:)1 ~) '11 ~\..b..J.I.)~) JI~1 ~ w~ ~ ~ ~11~~-, 
" -~1 ~ UK;.)~ ~) '11 ~J.k.:".JI lr' ~.)~ il..L~ - "\..l:.Y) . ~ ; 
.)..u. J9 1~1..:lJ..iS . 0 y-::-:S ~) ~~ ~ ; ~ ~~ JWwi.l1 ifL:.....aJ1 
ji:o- ,;!J,. - ~-
~) ~~ il~1 ~.)L.,a.;.;1 i.S~;;1 0A ~ ~ , • ~y) \'1 ~LWI 
0~ ~y-lkl14 _ ¥-;, }oll ~l1>J.l.)..u. .)b j1 L.J5 dl:J~-, . ~ /~.) f • ~ Q r.:-;-S 
~ . 
L?.J-,~1 ~ ~ \..{ ~I ilk.:JI UK; ~ ~ 4 _;,):JI:;,. 6,;;1\ ~ 
~0~~ ir~-, " O~)4.k-~i~i~I~~)~~il...lh..:.......1 
. W-.;...-4 eyi ~')IJ Jl4-~- ;;i ~ ~)'ll Cllhil 
t • • :r- N ~ I~I-, . ~) \II ~\.h:..J.l.)~ r./' N .:.>i .J~~ N:S; 60 "GU= CL 
. ws:; J.9i ~.h..... ro ~ ~1~...:J~ il~10~ ~ 
• 60 < N:::;; 400 "GU = eM 
• __ .L\ _. '!1 
9 r--- o~ ~...A 
N > 400 "au = Cs 
~ ~L.... yl ~I )L.,.......,tJ (f) ~J JJ~1 rl...lh..::.-4 ,d ~\) 
. (0) ~ J JJJJ:-1 ~ ~ y .J>' LS ifl:..,aJ1 ~I il1i:J ~I ~I 
:i.k.....p~)...:J~ 4i r~ N>400~ ~~ ~1 4S.r-~~ ui)'W) 
. .h..... 'pI) t}W\:r.?.rJI ~I~ ~J_';- \1 ~\YJ ~L..":J\ rUlI ~Ir ~~! 
. :r.? pi o~ ~~\ ~Iy j.4 I..;-',;J~ ~? o~\ ~J'jl ~\.k:..jllAl 
~I~~ ;".Jai ~ rUi:J ~I ~I ~ U:...:.J.I .1o.U> 
"l...A4..11 ~I;,.,.JI ~)\fIUu.l1 if't:.....J1 .r-Ll1 ~...P.) '11 I.F 
(SS) (GS) (SC) (N) 
312 1.78.N.CL 312+L78.N,CL N::;50 
624 1.78.N,CL 624+ l.7~.N.CL 5 I ::;N ::;60 
624 1.78.N,CM 624+ 1.78.N.CM 60<N::::100 
792 1.78.N,CM 792+1.78.N,CM IOO<N::;350 
1188 1.78.N.CM 1188+1.78.N,CM 350<N:$400 
[18S 1.78x400xCM-i- 1188+ 712.CM+ N>400 
1.78(N-400)CS 1.78(N-400)CS 
: ~J~I 4<. llU ~ ~ ..r:i.,:l' T t,", r 
~ JL..a,;~\ JL>-~I ~ ~.J ~1 ~I Ul£ J ~ y:ll ~l....:..>-II.5r.-.uI 
" "" " ~ ,:)~  j>' (N) ~ .J '11 •. : .. d.h;.J.I j...!s-~ \.oJ..:&. ~I ...,..l..\ ~ ~L:.....J\ )_~ '1 \ 
0~ (~\ ~ ~ y" A' ~ J.u;) .ns;J\ ~~ 0:J ) ~ 11 ~Iy J ~L.... "':11 r-:'W\ 
Trunk ~ J "'-j\ (~..,-:1\) ~ ~ JL.,a;~\ )\J~ ~\~ ~ :r .hU \~ ? 
~l.:.A::.....v'i\ ~..!1 rJl ~\~ J5 0~ (A-),jA N ..:...:).i \)0 . o~ y ~ facililies 
J\ N ~. Li \~\ L...t . o..L..A..J\ .uL-U w, ~\ ~\ l< ~ • ~ JL:JL. \ A' 0-J') • _ . _). c.r .r.? Y _ .J ~ 
~1?J (~y:J\) ~ ~ JL.a;)'1 JI,)j ..:.J\~ ~ J5 c.i ~ ~?\~}.! (A·) 
. j-!.) _.;- o..U JL.a.:;'i \ 
~.:.A6.~I,:)..LJJ ~ ~ J)/I ~I .j tL:J1 d ~I r-- pO; I..f..f I~ ~ Y~J 
: ~W'~.J\l1 
o~l ~ J 'l\..:,;I,k,...-lJ..l.A.t if JL.a;';J1 ~IJ,) J\~~ ~\j..\ ~ ?\.)~ \~." 
:.J'6 
SV :: CT(1-1/N) l<N<80 
tbWlahJ~\{..uJJ. ~:.r-Jl.,a.;\'\)\J,)~ULs:;rCT~ 
~ ,)J~ .)~ Jl>-.)l ~ ~ if JL,a;')f\ )1).) .)~ r.J ..r::;S ~~1 ~ ~~ 
r.:? .)Js. ~ "l:.;..;;,...... ')fl Jl '-?,) j: JJ ~.J "-jl ~\ .).;.. J CJ"-j i yb ~ )'11 ~lk:>J.1 
. ~LJS'J~~I)IJ,)~ 
~ r..r- UlS' J~';J\ )IJ') ~ ~ y Jl i.?,) ~ ...!ll~ cJ~ N :: 80 ~ L·41) 
. 0 ~1 ~.J ~\ ~lb-JJ 
SV = CT :;:, 1.1 x lO3 'U"'J 0~ Y}YlSi 
~ -
: 4J~0~~\J)?10\j, N>80 ~ 
SV = CT + 0:J)- '4 U Jl.,aj'.J\ ul.,:J J ~ pI 
~I.r ~ '-:-" yAJ~ 0 ~ lil (h...., p ~.) ..:J~ ~.J oI,j~ J.:.i ~ .,s~ LoS J 
4.J:,1k J50 ~ ;,-?; J~ ..1>IJ r:! J-A ~~.:,1 (\) r-S.J JJJJ:..1 ~J . ~1 ~?\ 
t.i ~j - ,; - J.I J-:...o .,.::J ~ j")\J\ .k .,hlll ,)..\,.s;. 0 ~ J l:J ~J ,;S:.L.l \ .) e y '" ."i 
ch ~ .L ~ 0i J~4J 'C! y j5J,h,:. \. i ~ ~I .:r:? pi v\~ ~I)I 
: ~\ J ..r! pi 0~ . r-S" " • • ~ c:i l)\ 
SV = CT + (N - 80) [104x 200 Km x 1135] + (2 x 75675 x 104) (N - 80) = 
CT + 39. 35 ( N - 80) .k;.. / rS . V'" . .J 
= 1.1 X 10
3 
+ 39.35 (N - 80),,/ . .) 0~ 
89 < N ~ 92 J;.s;. 
iL~ ...... ~ ~\ J ~\ :r..s y:.ll ~\~ ~\)\ ~ ~J.,;.:. ~ N = 92 J;.s;..J .. 
: ~.p1 ~-'"' . ~L:..,d\ .JW\,\ 
SV == 1.1 x 103 + 39.35 x \2 
3 
= 1.572 x 10 . V"" . J ~~ 
..r.;S .rJ\..:;I~ ~J";- ! \ ~\y ~ ~.) ..::.;~ ~; ~ ~~ N>92 ~ ~i 
.. • ",,If .. 
0\ ~ I , ~ ~ j5J \..b...... .J-:: .• d .. Aj.JA i" .!..\~ 01 (,) ~ ~ J J-G:--~ fiJ . .k..... y.:ll 
.b #-1 ~J..y ~J W.Y t" • = r ox, r y. ~\ ~ ~\}I 0--41 ~~)fl ~..wl 
~)I~I(f'.h.....?I,"" rS 'v· U~~J5~J ,lh>.lit!yj5,.J 
:y92<N<512 J~?10~. 
sv = 1.572 X 10
3 
+ (34 x 1135 x 170) (N - 92) + ( 2 x 75675 x 34 ) (N - 92) 
3 .. I. 
= 1. 572 x 10 + (N - 92) . r.f' . ~ iJ y:;---
~~\t\ ~'1~~~..L>- ~ ~\ ~."..:J.I ~I}I J5 0}J N=512 ~ J 
:'y~?10~.J .¥L.aJ1 
3 
SV = 1. 572 x 10 + 11.71 x 420 
3 
= 6. 49 x 10 . J . ~ .).r-L 
0f_"' al!~I)i~o~~~L.:)~~;~~lJ N>512 0~~~) 
L?i 4....,J,LL JS J L....;.J-A i ~~ ~\).I 0~,)..lJ;. J..Li; ~ 41~ 0r_"' .oil) 
u-P)\ ~\ :.r- O~) {, .1 y1>- ~ l!Y JS0 i ~J o:w~ W y oAA=' ,"x t c\ 
: 512<N::;1100J"Jpi0h . .h....?I~~-~'iA~ 
3 .. r--
sv = 6.49 x 10 +(9x 1135x 138) (N-512)+( 9x2x75675) (N-512) 
3 
= 6.49 x 10 + 2.772 (N - 512) . rJ'" .) 0.r.L 
(j~) . o~l ~I)I J5~..l.> J ~L:....a.li ~W'J\ r..G..:.::...... N=1100 J.:.s;.) 
: r ~.r.1I 
SV := 6.49 x 10 3 + 2.772 x 588 
= 8.12 x 10 3 
. If' J 0~ 
~~_ gOO t\ ~\y,j o~~) ~~ ~; ~ ~~ N>1100"J l~iJ 
lo?\ ~ JS ~ f- "' L' ~ Y i 1 .!J~ 01 n) ~ J ~J..Ld:-l~..J . I~ ;;.r_; .a II 
.h.....pJ.k"..k.> t Jlc~~J5 {, KW1JI~Wy ii,"='," Xl' 
: ~?I(j~~~J . rS "". ~~)I~I,y-o~ 
t \ 
: .JA 1100 < N ::; 1532 J 
3 
SV= 8.12x 10 + (l135x4x220) (N-llOO) 
+ (2 x 75675 x 4) (N - 1100) 
3 
= 8. 12 x 10 + 1.604 ( N - 1100 ) . J"" . J 0 ~ 
. ~U\ JW\q rLl~ . :.....~~...l> ~T..\.;:-- o~\ e:i1)1 J5~}j N=1532 J.:$. J 
: ~?Ij .. ~·<'u 
sv = 8.12 X 10
3 
+ 1.604 x 432 = 8.12 x 103 • J"" . .J 0~ 
~ J ~~ '1 .jj ..\.>-1}1 J)~ .. 1.1 ~:: ~I)I J ~) ~t,b...... J\.>..)l j1 
Jl '-?,) ~ Jj ~J.h.,.J.l ~~ J Jyb:Jl 01~! . 2 ~ iua:..u d..)4 '11.t.AJ.S::j1 
~1.;LIJ..Lllli ... - 4j~..li~ 4 ~~C~~)..::,;~~I~I 
. iLk:1l 4.J4 ~ 1 ~1 J.s- ;; ~\ ul.bJ.l oh 
,)..\..$.} 4J1..LS UlS::J1 J ~.,..:JI (1) r-i.J J."..uI:-1 ~ , ~L.::JI ~_ .;..J:JJ 
" -.... ,. 
W)1I:i .;;~ \J_~- "L~U~'l\~\jIJI t:.·tL . L.,.,; 'l1..:..tlb.J.1 
.J .. i .. _ . . ~ . ..r-' .J _.J 
: .A~\...; ~ W'~UI I..J -.~ .. 
.. 
C (N) = TC + SC .. sv 
: ~ L.lS:JL W \'1 ~I ws::; ~ C->-C7- LT . -). C7-
TC = 9.05 x 103 . V'" .) 0 ~ 
4..US::}I ~ .r.t E' ."\ . JJ~ 
..:.t lluJ.1 lol; ( . ..r . J ~.nL-) ~I ~ .r.i rJl 
N "'~/il sv 
O<N::;80 1.1 x 1 03(1-I/N) 
80<N$92 1.1 x I 03+39.35(N-BO) 
92<N5.512 1.572x 103+11. 7l(N-92) 
512<N~IIOO 6.49x 103+2.772(N-512) 
llOO<N::;1532 B.12x 1 03+1.604(N-11OO) 
N=1532 8.812x 1 03 
N~50 
50<Ns60 
60<N580 
80<N592 
92<NSIOO 
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tA 
Abstract There has been a general acceptance world-wide in the role of satellite i.n serving 
the telecommunication needs of rural areas, including most of the local access connections to 
the main terrestrial national network. Further. it is even possible to replace the whole basic 
terrestrial network entirely by a satellite network. whenever, it is economically feasible. 
Therefore, the study of the economic of satellite rural network is of a considerable 
importance. 
This paper presents a case study of the rural telecommunication network in the 
Kingdom of Saudi Arabia that combines both satellite and local conductivity. The study 
aimed towards showing that for serving a large number of the Kingdom rural regions it may be 
more economical to fulfil the regions telecommunication requirements through satellite 
facilities rather than terrestrial alternatives. The cost optimization model developed by Roy 
D. Rosner was applied by this study on selected districts of the Kingdom. The averge overall 
rural requirement of the Kingdom is then estimated by generalization of the results obtained. 
The study shows that the least cost solution of the Saudi rural network can be achieved by a 
hybrid network that uses satellite technology as well as terrestrial facilities. In addition, this 
study examines the relationship among various elements of the rural network that influence 
the optimization of the network design, and presents a comparison of the economics of the 
satellite earth stations access with various terrestrial rural communication alternatives. 
